The dry season appears to be the most important environmental factor that regulates population abundance when predation, density-dependent regulation and competition phenomena are ignored. Hyperiodrilus africanus exhibited an r strategy, suggesting a high ability to recover populations affected by drought.
INTRODUCTION
Soil ecosystem engineers (predominantly termites, ants and earthworms) and roots are involved in the regulation of soil processes since they produce structures including aggregates and pores that influence the structure of soil (Blanchart 1990 The aim of this study was to collect field data on demographic parameters (survival rate, natality, fecundity) and to determine key factors affecting population dynamics and the life cycle of H. africanus.
STUDY SITE
This investigation was conducted at the Station d'Ecologie de Lamto (5002'W, 6013'N) in the forest-savanna boundary region of Ivory Coast. The research station is surrounded by a 2500-ha natural reserve characterized by a mosaic of grass and shrub savannas and gallery forests. The mean annual temperature over 10 y (1986-1996) was 28.4? C and the average monthly rainfall ranged from 8.4 mm in January to 189.7 mm in June with an annual total of 1138.1 mm. The climate is characterized by two dry seasons: from November to March and from July to August.
The study site is located in a portion of shrub savanna protected from fire for 32 y which has turned into a forest succession characterized by a significant growth of the tropical shrub Chromolaena odorata to which H. africanus is uniquely associated (P. Lavelle unpubl. data). The soil is classified as a sandy ferralsol with 75% sand, 13.8% silt and 11.2% clay (FAO-UNESCO 1989).
METHODS
Sampling procedure: sampling points and sampling area One hundred and ninety quadrats (5 x 5 m), regularly arranged on a grid of 50 x 95 m within the protected savanna area were sampled from June 1994 to December 1995. Each month, ten replicate quadrats were selected randomly from the available array. The sampling unit was a monolith of 100 x 100 x 40 cm excavated from each quadrat. Earthworms were separately collected from each 10-cm layer by hand-sorting and fixed in 4% formaldehyde solution for species identification. In order to correct for errors due to undersampling of small individuals, earthworms were also collected from each 10-cm layer of two additional small monoliths (25 x 25 x 30cm) adjacent to the large 1-m2 samples using a wash-sieving techniques (Lavelle 1978).
Individuals of H. africanus were separated into four age classes (cocoons, juveniles, immatures and adults) on the basis of cocoon identification, clitellum development and weight (juveniles: 2-48 mg, Tondoh 1998a). Cocoons and individuals were counted and weighed separately.
Ten soil samples were taken from each 1 x 1-m monolith at 0-10 cm and 10-20 cm depth to estimate 
Statistical analysis
The relationships between demographic parameters (fecundity, developed-stages, population activity: rate of active or quiescent individuals) and environmental factors (rainfall, soil moisture, soil temperature) were assessed by performing linear and non-linear regression, using the software Statistica, 1999. The ability of H. africanus to colonize a wide range of humid tropical soils is probably due to three main factors: (1) relatively small size (2-15 cm) associated with a high reproductive potential; (2) rich diet of organic residues, (3) high fecundity.
RESULTS

Population
The adaptation of H. africanus to the environment is accomplished through different strategies: demographic (deposition of cocoons almost throughout the year) and high population expansion ability: D=2990; behavioural (migration to 10-20 cm layer of soil during the drought) and physiological (quiescence: 60-100% of individuals were inactive during the dry season). Quiescence is an efficient strategy since it stops the life cycle when the soil is dry and the whole life cycle is resumed as soon as suitable growth conditions arise. The main ecological constraint for individuals is drought.
On the basis of previous observations, H. africanus exhibits an r strategy. This worm is sensitive to environmental fluctuations and displays a high ability for expansion. This suggests a high ability of renewal or reconstitution of populations affected by drought.
